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o-NPP Launched 28 October 2011

Environmental Monitoring in Support
of Civil and Defense Applications

Features NOAA through NASA, as its acquisition agent, will procure the afternoon orbit assets

 Rapid data delivery with science mission
data download at both poles (JPSS-1 and
beyond)

Bach?]E'TS&Sm sﬂ; . s, Weather /I Climate Products

that support its civil weather and climate requirements and DoD will independently :
Space \
Segment

procure assets for the morning orbit military mission. Both agencies will continue to
share environ- mental measurements made by the system and support the operations
of a shared common ground system.

* Quickly react to changing conditions Launch
» 10 times the data s
« More accurate data for better forecasts Our valuable international partnership with the Europeans will remain for support of

« International collaboration the mid-morning orbit, and NOAA will continue to pursue additional partners for m ey - = T Consumers o= Toesors
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Inclusion into the system. Some work remains in developing the JPSS ground R e BN -5’ =
Benefits architecture. JPSS-1 is scheduled for launch in the 2"d quarter of FY17 and JPSS-2 ) T "“’E“E" ‘A L |
* Critical inputs to weather forecast models will be ready for launch in the 15t quarter of FY22. et ""p:y é:::,"t:?‘:a‘;:&__
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Altemate SHI Reception | SHD Reception Ground System

Jl  Vission nata

e Science quality data to users including
research scientists
« Continuity of climate data records

\_/  Summary of Mission Attributes JPSS Ground System Evolution and S- Mission Support
NPP On-Orhit Mission Phases Timelines

Full life cycle mission operations supported by a full set of JPSS Ground System services

ey &\ Launch
i Readiness

S-NPP LRD . S-NPP EOL A Launch

824 km, 1330 LTAN, Polar ULA - Delta Il VIIRS, CrIS, ATMS, SMD: X band, 300 Mbps, Svalbard/Fairbanks/Troll 140 minutes
Sun-Synchronous, 16 day (Vandenberg) OMPS-N, OMPS-L, HRD: X band, 15 Mbps
Repeat Cycle CERES T&C: S band, Svalbard/Fairbanks/Troll, TDRSS

Transition to Routine Ops

824 km, 1330 LTAN, Polar ULS - Delta-ll VIIRS, CrIS, ATMS, SMD: Ka band, 300 Mbps, Svalbard & McMurdo, 80 minutes
Sun-Synchronous, 16 day (Vandenberg) OMPS-N, CERES Fairbanks, Troll
Repeat Cycle, Mission SMD Backup: Ka band, 150 Mbps, TDRSS
Constellation with S-NPP HRD: X band, 15 Mbps
T&C: S band, Svalbard/Fairbanks/Troll, TDRSS

Risk Reducti Operations

Block 1.2.2 i i Block 1.5
Block 1.2.3 ! '

S-NPP

824 km, 1330 LTAN, Polar TBD VIIRS, CrIS, ATMS, SMD: Ka band, 300 Mbps, Svalbard & McMurdo, 80 minutes
Sun-Synchronous, 16 day (Vandenberg) OMPS-N, OMPS-L, Fairbanks, Troll
Repeat Cycle, Mission CERES Follow-on SMD Backup: Ka band, 150 Mbps, TDRSS
Constellation with S-NPP (objective) HRD: X band, 15 Mbps
and JPSS-1 LRD: L band, 4 Mbps
T&C: S band, Svalbard/Fairbanks/Troll, TDRSS

Commissioning
De-Commissioning

GCOM-W1

SCaN
Commissioning Risk Reduction Operations De-commissioning Meto _(2)
* LEO * Fixes / Enhancements * Nominal Operations » Sat Health & Propellant p

» S/C Activation * Intensive Cal/Val » Security Monitoring / Maintenance Monitoring :
* Instrument Activation * Algorithm Fixes * Ops Sustainment * De-orbit Planning / DMSP (2)
-

Launch L+3 mos L+7 mos L+1:5 mos L+24 mos : L+30 mos L+5yrs

SMD - Stored Mission Data, HRD - High Rate Data, T&C - telemetry and Command

The key differences in the mission architecture from S-NPP are in bolded text.

» Sat Maneuver Verification * Cal / Characterization Maneuvers * Long Term Monitoring & Trending Script
» Sat On-orbit Perf Evaluation * Operations Team Integration * Routine Cal Updates » Controlled De-orbit [ OO P
* CGS Performance Tuning e Periodic Cal Maneuvers

- — * CGS Performance Eval
* Tech Refresh
* Security Updates

Separate Operating Environs

VIIRS (22 EDRs) GCOM AMSR-2

RDRs & SDRs (for each band) (11 EDRs) P1/DP 2/DAR7 R/2/3->1

EDRs
ALBEDO (SURFACE) SUSPENDED MATTER RDR
CLOUD BASE HEIGHT VEGETATION INDEX EDRs
CLOUD COVER/LAYERS AEROSOL OPTICAL THICKNESS CLOUD LIQUID WATER

CIOUDPTICALTHICKNESS  ACTVEFIRES PRECPTABLEWATER o covemromom
PRECIPITABLE WATER SNOW COVER/DEPTH

s oo .
SOIL MOISTURE SURFACETYPE

CLOUD TOP TEMPERATURE SEA ICE CHARACTERIZATION SNOW WATER EQUIVALENT

ICE SURFACE TEMPERATURE SNOW COVER

NET HEAT FLUX @ SEA SURFACE TEMPERATURE

OCEAN COLOR/CHLOROPHYLL LAND SURFACETEMP
SURFACE TYPE

OMPS (3 EDRs) CrIS/ATMS (3 EDRs)

IMAGERY

OP - Operational Processing
DP - Data Processing — SDR/EDR
DAR - Data Acquisition and Routing

International
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Mission Data Rates and Volumes from Svalbard Station

TOTAL RADIANCE (TOA)

v

KEY E JPSS Ground System  (S-NPP, JPSS - %)

RDR = Raw Data Record
SDR = Sensor Data Record : ESPC (GCOM-W1)

EDR = Environmental Data Record E Free-flyer Ground System (FF-1)

@ EDRs with Key Performance Parameters ] N0 Processing Responsibility L - JPSS-1 1% orbit of data
(1) CERES and TSIS Climate Data Record (CDR) production is outside the scope of JPSS PSEve 7/31/12
(2) JPSS-2 Threshold requirement. OMPS Limb not flown on JPSS-1. v
GCOM-W1~* :

S-NPP

Mission Data Rates and Volumes from McMurdo Station

15 orbit of data

Outbound rate depends on
mission priority

Hyperspectral Infrared Sounders (CrlS) and Advanced Microwave Sounders (ATMS) are the top two contributors for reducing forecast errors

AMSU-A: Adv MW Sounder A on Aqua and NOAA POES (T)
IASI: IR Atmos Interferometer on METOP (T,H)

AIRS: Atmos IR Sounder on Aqua (T,H)

AIREP: Aircraft T, H, and winds

GPSRO: RO bending angles from COSMIC, METOP

TEMP: Radiosonde T, H, and winds

QUuikSCAT: sfc winds over oceans

SYNOP: Sfc P over land and oceans,H, and winds over oceans
AMSU-B: Adv MW Sounder B on NOAA POES

GOES winds

METEOSAT winds

Ocean buoys (Sfc P, H and winds)

PILOT: Pilot balloons and wind profilers (winds)

HIRS: High-Resol IR Sounder on NOAA POES (T,H)

MSG: METEOSAT 2nd Generation IR rad (T,H)

MHS: MW humidity sounder on NOAA POES and METOP (H)
AMSRE: MW imager radiances (clouds and precip)

SSMI: Special Sensor MW Imager (H and sfc winds)

GMS: Japanese geostationary satellite winds

MODIS: Moderate Resolution Imaging Spectroradiometer (winds)
GOES IR rad (T,H)

MTSATIMG: Japanese geostationary sat vis and IR imagery
METEOSAT IR Rad (T,H)

03: Ozone from satellites

Outbound rate depends on
mission priority

*JPSS-supported missions

Daily Mission Data Volumes from Data Processing Node at ESPC

S-NPP S-NPP today generates 3,480 GB
daily excluding RIPs

JPSS-1 With higher resolution CrIS/CrIMSS
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GCOM-W1 . RDR only

Total At Block 2.0

2 4 6 8 10 12 14 16

Notes:
1. xDRsinclude RIPs
2. DPN at ESPC delivers xDR to GRAVITE, SDS (RDR only), CLASS, and NDE. NDE ingests only ~40% of total xDRs

From ECMWF Forecast error reduction contribution (%)

Suomi NPP
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